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Abstract Dysphagia has been estimated to affect around
8–16 % of healthy elderly individuals living in the com-
munity. The present study investigated the stability of
perceived dysphagia symptoms over a 3-year period and
whether such symptoms predicted death outcomes. A
population of 800 and 550 elderly community-dwelling
individuals were sent the Sydney Swallow Questionnaire
(SSQ) in 2009 and 2012, respectively, where an arbitrary
score of 180 or more was chosen to indicate symptomatic
dysphagia. The telephone interview cognitive screen
measured cognitive performance and the Geriatric
Depression Scale measured depression. Regression models
were used to investigate associations with dysphagia
symptom scores, cognition, depression, age, gender and a
history of stroke; a paired t test was used to examine if
individual mean scores had changed. A total of 528 par-
ticipants were included in the analysis. In 2009, dysphagia
was associated with age (P = 0.028, OR 1.07, CI 1.01,
1.13) and stroke (P = 0.046, OR 2.04, CI 1.01, 4.11) but
these associations were no longer present in 2012. Those
who had symptomatic dysphagia in 2009 (n = 75) showed
a shift towards improvement in swallowing (P\ 0.001,
mean = -174.4, CI -243.6, -105.3), and for those who
died from pneumonia, there was no association between the
SSQ derived swallowing score and death (P = 0.509, OR
0.10, CI -0.41, -0.20). We conclude that swallowing
symptoms are a temporally dynamic process, which
increases our knowledge on swallowing in the elderly.
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Introduction
Oropharyngeal dysphagia (OD) can be considered a major
debilitating symptom often associated with co-morbid
diseases, more common with increasing age . The preva-
lence of dysphagia in community-dwelling elderly popu-
lations has been reported to be between 8 and 16 % [1–6].
Although no studies have longitudinally investigated dys-
phagia in this population, it has been shown that 12 months
after stroke swallowing usually improves, mainly between
3 and 6 months [7]. Also, the association between dys-
phagia and death has not been studied in elderly individuals
living in the community but it is known that dysphagia can
result in malnutrition and reduced nutritional status,
increasing the risk of pneumonia, a common cause of
mortality in patients with dementia and other cognitive
disorders [8, 9]. The literature suggests relationships
between dysphagia in the elderly and independent vari-
ables, such as age, depression and cognition [4, 10–12], but
few include community-dwelling older people [4].
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The Sydney Swallow Questionnaire (SSQ) is a self-re-
port inventory used to measure oropharyngeal dysphagia.
Several studies have demonstrated its strong content,
construct, discriminant and predictive validity and test–
retest reliability in a range of different populations, for
example, in head and neck cancer patients and in patients
with Duchenne muscular dystrophy [13–15]. It should be
recognised, however, that the methods used were not uni-
form across all studies and participant numbers varied.
The aim of this study was to therefore determine, in an
elderly cohort living in the community, if perceived dys-
phagia symptoms as assessed by SSQ over a 3-year period
would remain stable or deteriorate. A second aim was to
investigate whether the presence of dysphagia symptoms
determined by SSQ was a predictor of death-related out-
comes. Our hypotheses were that dysphagia symptoms
would worsen over the 3-year period, as the population
aged and that the presence of dysphagic symptoms would
be positively associated with an increased likelihood of
death during those 3 years.
Methods
Study Population and Study Design
The study cohort was composed of 800 elderly community-
dwelling individuals who were all surviving participants in
the University of Manchester Longitudinal Study of cog-
nition during ageing [16], which started in 1983. This study
was designed to observe changes in cognitive function in
over 6000 volunteers aged 50 and over. The Sydney
Swallow Questionnaire (SSQ) [17] was sent via mail to all
800 members of this study cohort in 2009 and to the sur-
viving 550 members of the same cohort in 2012. Dementia
was an exclusion criterion at the time of recruitment. Our
study was approved by the local ethics committee (08/
H1016/40) and carried out in accordance with the Decla-
ration of Helsinki.
Sydney Swallow Questionnaire (SSQ)
The Sydney Swallow Questionnaire [17] includes 17
questions related to swallowing function and difficulties, of
which 16 questions use an analogue scale for participants
to enter their responses. The scale is composed of a
105 mm (mm) continuous line that follows each question
and the participants’ score can be translated between 0 and
100 for each of the 16 questions. On either end of the line
are opposing statements regarding specific impairments of
oropharyngeal swallowing. The questionnaire includes
instructions asking participants to place an ‘‘X’’ at a certain
distance along the line to indicate the magnitude of their
response. The distance to the centre of the mark can be
measured to the nearest mm and made into a score out of
100 for each question. An example of a question is: ‘How
much difficulty do you have in swallowing at present?’. A
mark placed in the first 5 mm of the line is scored as 0 for
that question. For question 12, instead of a visual analogue
scale, the scores can be 0, 20, 40, 60, 80 or 100 depending
on the participant’s answer. The maximum possible total
score is 1700 and a higher score indicates greater perceived
swallowing problems.
Cognitive Tests and Depression Assessment
The telephone interview cognitive screen (TICS-m) is a
short screening tool including a word list learning task and
was used to measure cognitive performance [18]. It is a
13-item test with scores ranging from 0 to 50 and tests
orientation, concentration, immediate and delayed mem-
ory, naming, calculation, comprehension and reasoning.
This was done over the phone and a score below 22 was
used to define ‘cognitive impairment’ [18] and warranted a
home visit to further test cognition. The Geriatric
Depression Scale (GDS) questionnaire was used to mea-
sure depression [19]. The maximum possible score on the
questionnaire was 15 and a score of 5 or above indicated
depressive tendency. Both TICS-m and GDS tests were
conducted on participants between 24 and 36 months apart,
once during the period 2009–2010 and then again in
2011–2012.
Mortality Data
As part of approved user agreement the Health and Social
Care Information Centre (HSCIC) provides date and cause
of death of volunteers on an interval basis, which is then
incorporated into an anonymised data set including the
University of Manchester Longitudinal Study of cognition
during ageing. The office of national statistics was the
provider until this function was transferred to HSCIC.
Statistical Analysis
All data were analysed using SPSS version 20.0 software
(SPSS Inc., Chicago, IL, USA). A score of 180 in SSQ was
used as the threshold for (significant) symptomatic dys-
phagia, as per results from a previous validation study for
the questionnaire. This showed strong face, content, con-
struct validity and test–retest reliability for the SSQ in a
population with neuromyogenic dysphagia, where vide-
ofluoroscopy was included to examine swallowing [17].
Regression models were used to investigate associations
with swallowing function. Using results from 2009 to 2012,
logistic regression models were used and dysphagia (a
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score of 180 or more) was used as the dependent variable.
For those who had died from pneumonia, a linear regres-
sion model was calculated to investigate association with
total score on questionnaire in 2009. The following inde-
pendent variables were accounted for age, gender, cogni-
tion and depression levels as per scores in the assessments.
Stroke and Parkinson’s disease are co-morbidities in older
people that are important in relation to dysphagia and were
included as confounding variables in these regression
models depending on their prevalence in the study popu-
lation. A P value of 0.05 or less was applied to represent
significance.
Differences in swallow score for participants between
2009 and 2012 were normally distributed; hence a para-
metric paired t test was used to examine if individual mean
score had changed in this time for all of the participants. By
contrast, when participants were separated into two groups
according to whether they had a total swallow score of 180
or more, or a score of less than 180, a non-parametric
Wilcoxon signed rank test was applied as these data were
not normally distributed. Categorical data are presented as
numbers of subjects and percentages. Continuous data are
presented using mean and standard deviation if normally
distributed, or median and interquartile range if skewed.
Results
Participant Characteristics
In 2009, 634/800 participants and 467/550 participants in
2012 successfully completed the SSQ, making the response
rate in those years 80 and 85 %, respectively. On entry into
the study, 52 (8 %) participants had a history of stroke and
6 (1 %) Parkinson’s disease, thus stroke was included as a
confounding variable in the analysis. Four hundred and
twenty-nine participants had completed the questionnaire
both in 2009 and 2012, and 99 participants had died since
completing the questionnaire in 2009. This meant that there
were 106 participants who had completed the questionnaire
in 2009 but did not in 2012, although they were still alive.
The characteristics for the different participant groups are
shown in Table 1 and include 2009 results for the fol-
lowing groups:
• Group A—participants who completed the question-
naire in 2009 and 2012;
• Group B—those who later died between 2009 and 2012
and
• Group C—those who did not complete the question-
naire in 2012 but did not die in this time period.
Those who had completed the questionnaire both in
2009 and 2012 (Group A), and those who had died since
completing the questionnaire in 2009 (Group B) were
included in the longitudinal analysis.
Figure 1 shows the distribution of the total scores
attained on the questionnaire in 2009 and 2012 for Group A
and Table 2 shows their characteristics in both years.
Figure 1 and Table 2 show that along with the median
swallow score, the interquartile range also reduced over the
3-year period, despite the mean age increasing from 81 to
85 years old. The change in median score was found to be
statistically significant (P = 0.009).
Swallowing, TICS-m and GDS Profiles in 2009
for Group A&B and 2012 for Group A
With the use of the dysphagia cut-off score of 180 to
indicate perceived swallowing difficulties, the prevalence
of dysphagia in this elderly population was 14.2 % in 2009
and 13.4 % in 2012. Changes in median score for each
question ranged from -7 to ?10, shown in Fig. 2. In both
years, the three commonest symptoms in this group were
the following:
• A feeling of food getting stuck in the throat (Q9).
• Difficulty swallowing hard foods at present (Q5).
• A sensation of choking/coughing on swallowing (Q10).
The mean TICS-m scores assessing cognitive perfor-
mance were 29.9 and 30.1 in 2009 and 2012, respectively,
with a standard deviation of 3.9 in both years. Only 1.5 %
of the population in 2009 and 2012 had a score of 22 or
less, indicating mild cognitive impairment. In both years,
the median GDS across the population was 1 and scores
Table 1 Male/female ratio, mean age and median SSQ swallow
scores in 2009 for Groups A, participants who completed the
questionnaire in 2009 and 2012; Group B, those who later died
between 2009 and 2012 and Group C, those who did not complete the
questionnaire in 2012 but did not die in this time period
Participant group Number Male:female ratio Mean age (standard deviation) Median swallow score Interquartile range Range
A 429 25:75 81 (5.0) 40 20,107 0–894
B 99 33:67 85 (5.1) 42 20,116 0–687
C 106 19:81 83 (5.2) 40 20,114 0–763
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ranged from 0 to 12. In 2009 and 2012, 5.3 and 5.5 % of
respondents had a score of 5 or more indicating signs of
depression or unhappiness.
Clinico-Demographic Associations with Dysphagia
Score in 2009 and 2012
It was investigated whether dysphagia was significantly
associated with the chosen variables stated above. In 2009,
significant associations were found between symptomatic
dysphagia and age (P = 0.028, OR 1.07, CI 1.01, 1.13) and
stroke (P = 0.046, OR 2.04, CI 1.01, 4.11). No association
was found with gender (P = 0.229, OR 1.55, CI 0.76,
3.19), TICS-m (P = 0.342, OR 1.04, CI 0.96, 1.11) and
GDS (P = 0.235, OR 1.09, CI 0.94, 1.26).
However, in 2012, no significant association was found
between symptomatic dysphagia and age (P = 0.890, OR
1.00, CI 0.94, 1.047), gender (P = 0.704, OR 1.16, CI
0.53, 2.53), GDS (P = 0.966, OR 0.98, CI 0.36, 2.64),
TICS-m (P = 0.446, OR 0.44, CI 0.05, 3.56) and stroke
(P = 0.097, OR 2.28, CI 0.86, 6.03). The confidence
intervals for each variable comfortably included 1, which
shows that these variables do not have a significant direct
link on developing dysphagia.
Comparison Between the 2009 and 2012 Results
The distribution of the change in the total score from 2009
to 2012 was found to be normal and thus a paired sample
t-test was conducted to compare these results. The mean
total scores seen between the two (complete) sets of data
were unchanged (mean difference = -3.4, CI -18.5, 11.6,
P = 0.655), signifying that over the 3-year period partici-
pants felt their swallowing did not change much.
The population was then divided into two groups, those
who had a total score of 180 or more, or a score of less than
180 in 2009, i.e. those who did and did not have dysphagia
in 2009. There was a mean reduction in total SSQ for those
who had a score of 180 or more in 2009 (mean differ-
ence = -174.4, CI -243.6, -105.3). The distributions of
these data were not normal so the non-parametric Wil-
coxon signed rank test was performed, which was found to
be statistically significant (P\ 0.001). This result suggests
that those who had dysphagia in 2009 experienced a sub-
stantial shift towards improvement in their swallowing.
However, those who had a score of less than 180 showed
some stability over time, with a change score from 2009 to
2012 (mean increase = 20.7, CI 8.2–33.2) that was not
significant using the Wilcoxon Signed Rank Test
(P = 0.859).
Fig. 1 Box and whisker plot showing the distribution of the total
scores attained on the questionnaire in 2009 and 2012 for Group A
(n = 429)
Table 2 Male/female ratio, mean age and median SDQ swallow scores for Groups A (participants who completed the questionnaire in 2009 and
2012) in 2009 and 2012
Year Male:female ratio Mean age (standard deviation) Median swallow score Interquartile range Range
2009 25:75 81 (5.0) 40 20,107 0–894






































Fig. 2 Bar chart showing change in average score for each of the 17
questions of the SSQ from 2009 to 2012
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Death-Related Outcomes
In 2012, ninety-nine participants (19 %) had died having
completed the questionnaire in 2009 (Group B). The
median total SSQ score in 2009 for those who later died
was 42. By comparison, the median total score in 2009 for
those who completed the questionnaire in 2012 was 40
(Group A). The interquartile range for both groups was also
similar (Table 1).
Of those who died, 19.6 % had a score of 180 or more in
2009, indicating dysphagia. In comparison, for those who
completed the questionnaire in both 2009 and 2012,
12.0 % experienced swallowing impairments in 2009.
Furthermore, a greater proportion of participants who later
died had cognitive impairment (TICS score of less than 22)
in 2009 compared to those who did not, being 3.3 and
1.4 %, respectively.
For those who died, 16 (16 %) participants had pneu-
monia as a cause of death on death certificate. For 14 of
these participants, pneumonia was the direct cause of death
and for 2 it was an underlying condition leading to another
cause of death.
Results were then compared for those who had pneu-
monia as a cause of death on the death certificate and those
who died from other causes. The median total score for
those who had died from pneumonia was 50; by contrast
this was 41.5 for those who had died of other causes
(Table 3). Those who died from pneumonia had a greater
median total score indicating that these participants on
average perceived their swallowing to be worse in 2009,
compared to those who had died from another illness.
Finally, for those who died from pneumonia, no significant
association was found between the 2009 total questionnaire
score, the time between the questionnaire being sent out
and death (P = 0.509, OR 0.10, CI -0.41, -0.20). This
linear regression model thus indicates that perceived
symptomatic dysphagia does not predict pneumonia and
subsequent death from the illness.
Discussion
Dysphagia has been well described in acutely ill patients
and in those affected by neurological disease but less is
known about how it affects relatively independent
community-dwelling elderly individuals. To the best of our
knowledge, this study was the first of its kind to use the
SSQ for longitudinal analysis and observe how participants
perceive their swallowing over a period of years.
Surprisingly, and contrary to our hypothesis, as people
aged their swallowing was not being reported to be sig-
nificantly declining. In fact, those who scored high in the
SSQ in 2009 showed a clear shift towards improvement,
which at first glance seems counter-intuitive. However,
there could be a number of explanations for such an
observation.
Ageing has been associated with increased risk for
swallowing disorders due to age-related changes, such as
sarcopenia, sensory problems and muscle weakness [20].
However, direct and causal relationships between the
several factors and swallowing disorders have as of yet not
been found. On the other hand, the neural processes con-
trolling swallowing in older people have been investigated
and while there have been differing results [21, 22], there is
some suggestion that brain compensation might take place.
Indeed, compensation in function is thought to occur in
older people with no neurological lesions [23], although the
evidence for this phenomenon in swallowing function is
less clear. Compensation is a form of brain plasticity,
producing short and long lasting changes in brain proper-
ties that can be morphological or functional [24]. It allows
the nervous system to adapt and restructure itself
throughout life. We have previously observed recovery of
swallowing function in stroke, which is usually countered
in aged populations. This recovery in function was corre-
lated to plastic changes on cortical levels [25]. In our study,
these compensatory plastic changes could have taken place
in the participants who had symptomatic dysphagia in
2009, while their nervous system adapted to changes to the
swallowing mechanism with increasing age. However, it is
worth noting that participants were not exposed to inter-
ventions to improve dysphagia.
Potentially, an alternative explanation could be that the
perceived improvement may also be due to chance varia-
tion in symptoms experienced by participants over the
3-year period leading to regression towards the mean, a
phenomenon where the second measurement of a variable
is closer to the mean if the first measurement is more
extreme [26]. In addition, participants could have become
more familiar in their understanding of the questions or
Table 3 Comparison of data between those who died from pneumonia having completed the questionnaire in 2009 and those who had died but
not from pneumonia
Death type Number Median IQR
Non-pneumonia 83 41.5 20,142.75
Pneumonia 16 50 20,82.75
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even awareness of swallowing difficulties could have
added to being familiar with the questions. Although the
SSQ has shown strong face, content, construct validity and
test–retest reliability [17]; there is a lack of longitudinal
validity for this questionnaire.
Of interest, no significant association was found between
total questionnaire scores in 2012 and any of the indepen-
dent variables tested: age, gender, depression, stroke and
cognition. This was surprising given that in our study stroke
and age were found to be associated with dysphagia in 2009,
and both age and depression were found to be significantly
associated with dysphagia score in the same study popula-
tion when the questionnaire was mailed in 2009 [4]. This
could be explained by either a different cut-off used or a
non-linear relationship between age and dysphagia (and
other co-morbidities). Those who experience dysphagia
have more of a decline in swallowing at a younger age,
compared to when they are older and experience less of a
decline in swallowing, leading to a plateau effect. Hence, at
the extremes of age, in a homogeneous older population, the
effect of age may be lost. Depression was no longer asso-
ciated with dysphagia when stroke was added as a variable,
indicating a possible interaction between stroke and
depression. Post-stroke depression has been described as an
important complication of stroke [27] and this possible
interaction could be examined in further studies.
This study adds to current knowledge regarding the
changes in swallowing function and more specifically in
those who are described as ‘the oldest old’. Understanding
such changes is becoming more and more important with an
increasingly ageing population globally. Ultimately, this
may contribute to advancements in dysphagia management,
which remains limited [28]. Our study did utilise the SSQ,
which is a subjective measure of swallowing function. Using
such a questionnaire could be introduced into common
practice as an indicator for swallowing problems and serve
as a central tool in enabling clinicians to understand how
patients perceive their own health problems. It has been
suggested that the questionnaire needs psychometric
reassessment, and if overall methodological quality shows
improvement, its use in daily clinics and research can be
justified [29]. However, it may be that it can only be used as
an indicator and should be used in conjunction with objec-
tive tools of assessment. And although a recent study
investigating SSQ in a non-dysphagic cohort demonstrated
an upper limit of normal that was not affected by age or
gender [30], it seems likely that such questionnaires will
have to be used in caution in certain groups of people, for
example those with cognitive decline.
Several limitations of the present study should be noted.
To the best of our knowledge, the study cohort was inde-
pendent and assumed ‘‘healthy’’ for their age; however, it is
possible that participants were suffering from illness when
they completed the questionnaire and that this could have
affected their swallowing. One hundred and six participants
completed SSQ in 2009 but not in 2012 and we do not
know why; reasons could include new morbidity not
allowing them to complete it, which may have affected the
results. Moreover, the questionnaire was used as a proxy
for measuring swallowing function and was the best tool
available at the time, and it should be acknowledged that it
may not be the most accurate or stable tool for longitudinal
swallowing assessment self-reporting. Reliability of the
questionnaire used on multiple occasions could not be
tested due to a 3-year interval between the SSQ being
administered. No gold standard could be applied to assess
swallowing function (safety and efficiency), such as vide-
ofluoroscopy, so a comparison of sensitivity or specificity
of these methods for measuring subjective swallowing
function was not possible. This study also demonstrates the
difficulty in using questionnaires to measure something
that is inherently subjective. This is made even more dif-
ficult when there lacks a universal definition for ageing.
Chronological age is used to define who is ‘old’ and this is
used as an indication for illness. A better definition of
ageing would thus improve future studies in the area and its
measurement. Finally, death certificates were used in
analysis, which are regarded as important sources of data
for death mortality. However, it is well documented that
death certificates lack accuracy and there are discrepancies
between death certificates and autopsy results [31]. Thus,
without autopsy we are unable to know the true reason of
death for participants who died during the study period and
if they were directly related to dysphagia.
In conclusion, swallowing symptomatology is a
dynamic process and perceived swallowing dysfunction did
not predict death in this cohort. Also, our study demon-
strates that swallowing questionnaires may not be as
stable over time as expected.
Compliance with Ethical Standards
Conflict of interest The authors declare that there is no conflict of
interest.
Open Access This article is distributed under the terms of the
Creative Commons Attribution 4.0 International License (http://
creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license, and indicate if changes were
made.
References
1. Bloem BR, Lagaay AM, van Beek W, Haan J, Roos RA, Wintzen
AR. Prevalence of subjective dysphagia in community residents
aged over 87. BMJ. 1990;300(6726):721–2.
D. Nimmons et al.: A Longitudinal Study of Symptoms of Oropharyngeal Dysphagia in an Elderly… 565
123
2. Chen P-H, Golub JS, Hapner ER, Johns MM. Prevalence of
perceived dysphagia and quality-of-life impairment in a geriatric
population. Dysphagia. 2009;24(1):1–6.
3. Kawashima K, Motohashi Y, Fujishima I. Prevalence of dys-
phagia among community-dwelling elderly individuals as esti-
mated using a questionnaire for dysphagia screening. Dysphagia.
2004;19(4):266–71.
4. Holland G, Jayasekeran V, Pendleton N, Horan M, Jones M,
Hamdy S. Prevalence and symptom profiling of oropharyngeal
dysphagia in a community dwelling of an elderly population: a
self-reporting questionnaire survey. Dis Esophagus.
2011;24(7):476–80.
5. Okamoto N, Tomioka K, Saeki K, Iwamoto J, Morikawa M,
Harano A, et al. Relationship between swallowing problems and
tooth loss in community-dwelling independent elderly adults: the
Fujiwara-kyo study. J Am Geriatr Soc. 2012;60(5):849–53.
6. Tibbling L, Gustafsson B. Dysphagia and its consequences in the
elderly. Dysphagia. 1991;6(4):200–2.
7. Terre´ R, Mearin F. Resolution of tracheal aspiration after the
acute phase of stroke-related oropharyngeal dysphagia. Am J
Gastroenterol. 2009;104(4):923–32.
8. Sellars C, Bowie L, Bagg J, Sweeney MP, Miller H, Tilston J,
et al. Risk factors for chest infection in acute stroke: a prospective
cohort study. Stroke. 2007;38(8):2284–91.
9. Brunnstro¨m HR, Englund EM. Cause of death in patients with
dementia disorders. Eur J Neurol. 2009;16(4):488–92.
10. Lin BM, Starmer HM, Gourin CG. The relationship between
depressive symptoms, quality of life, and swallowing function in
head and neck cancer patients 1 year after definitive therapy.
Laryngoscope. 2012;122(7):1518–25.
11. Han M, Ohnishi H, Nonaka M, Yamauchi R, Hozuki T, Hayashi
T, et al. Relationship between dysphagia and depressive states in
patients with Parkinson’s disease. Parkinsonism Relat Disord.
2011;17(6):437–9.
12. Nogueira D, Reis E. Swallowing disorders in nursing home res-
idents: How can the problem be explained? Clin Interv Aging.
2013;8:221–7.
13. Archer SK, Garrod R, Hart N, Miller S. Dysphagia in duchenne
muscular dystrophy assessed by validated questionnaire. Int J
Lang Commun Disord. 2013;48(2):240–6.
14. Dwivedi RC, St Rose S, Roe JWG, Khan AS, Pepper C, Nutting
CM, et al. Validation of the Sydney Swallow Questionnaire
(SSQ) in a cohort of head and neck cancer patients. Oral Oncol.
2010;46(4):e10–4.
15. Arenaz Bu´a B, Bu¨low M. Validation in Swedish of Sydney
Swallow Questionnaire. BMC Res Notes BioMed Cent.
2014;7:742.
16. Rabbitt PMA, McInnes L, Diggle P, Holland F, Bent N, Abson V,
et al. The University of Manchester Longitudinal Study of Cognition
in Normal Healthy Old Age, 1983 through 2003. Taylor & Francis
Group; 2010 Feb 2 [cited 2015 Feb 6]; Available from http://
www.tandfonline.com/doi/abs/10.1080/13825580490511116#.
VNTufGTkfB4.
17. Wallace KL, Middleton S, Cook IJ. Development and validation
of a self-report symptom inventory to assess the severity of oral-
pharyngeal dysphagia. Gastroenterology. 2000;118(4):678–87.
18. Plassman BL, Welsh KA, Helms M, Brandt J, Page WF, Breitner
JC. Intelligence and education as predictors of cognitive state in
late life: a 50-year follow-up. Neurology. 1995;45(8):1446–50.
19. Yesavage JA, Brink TL, Rose TL, Lum O, Huang V, Adey M,
et al. Development and validation of a geriatric depression
screening scale: a preliminary report. J Psychiatr Res.
1982;17(1):37–49.
20. Clave´ P, Shaker R. Dysphagia: current reality and scope of the
problem. Nat Rev Gastroenterol Hepatol. Nature Publishing
Group, a division of Macmillan Publishers Limited. All Rights
Reserved.; 2015;12(5):259–70.
21. Windel A-S, Mihai PG, Lotze M. Neural representation of
swallowing is retained with age. A functional neuroimaging study
validated by classical and Bayesian inference. Behav Brain Res.
2015;286:308–17.
22. Malandraki GA, Sutton BP, Perlman AL, Karampinos DC. Age-
related differences in laterality of cortical activations in swal-
lowing. Dysphagia. 2010;25(3):238–49.
23. Seidler RD, Bernard JA, Burutolu TB, Fling BW, Gordon MT,
Gwin JT, et al. Motor control and aging: links to age-related brain
structural, functional, and biochemical effects. Neurosci Biobe-
hav Rev. 2010;34(5):721–33.
24. Bloedel JR, Ebner TJ, Wise SP. The acquisition of motor
behavior in vertebrates. Cambridge: MIT Press; 1996. p. 440.
25. Hamdy S, Aziz Q, Rothwell JC, Power M, Singh KD, Nicholson
DA, et al. Recovery of swallowing after dysphagic stroke relates
to functional reorganization in the intact motor cortex. Gas-
troenterology. 1998;115(5):1104–12.
26. Bland JM, Altman DG. Statistic notes: regression towards the
mean. BMJ. 1994;308(6942):1499.
27. Robinson RG, Jorge RE. Post-stroke depression: a review. Am J
Psychiatry. American Psychiatric Association Arlington, VA;
2016;173(3):221–31.
28. Singh S, Hamdy S. Dysphagia in stroke patients. Postgrad Med J.
2006;82(968):383–91.
29. Speyer R, Cordier R, Kertscher B, Heijnen BJ. Psychometric
properties of questionnaires on functional health status in
oropharyngeal dysphagia: a systematic literature review. Biomed
Res Int. 2014;2014:458678.
30. Szczesniak MM, Maclean J, Zhang T, Liu R, Cook IJ. The nor-
mative range for and age and gender effects on the Sydney
Swallow Questionnaire (SSQ). Dysphagia. 2014;29(5):535–8.
31. Nielsen G, Bjo¨rnsson J, Jonasson J. The accuracy of death cer-
tificates. Virchows Archiv A. 1991;419(2):143–6.
566 D. Nimmons et al.: A Longitudinal Study of Symptoms of Oropharyngeal Dysphagia in an Elderly…
123
